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@ Preform for use In blow molding plastic bottles. 

© A preform (22) for use in blow molding plastic bottles 
for carbonated beverages and the like, wherein the preform 
(22) is made materially shorter than prior art preforms (10) 
with a double wall thickness configuration wherein the body 
portion (30) of the preform (22) flares in wall thickness from 
the shoulder forming portion (26) towards the rounded end 
portion (28). The body portion of a resultant bottle may be 
thinner than before possible while at the same time It is of 
sufficient thickness to resist internal pressures. 
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PREFORM FOR USE IN 
BLOW MOLDING PLASTIC BOTTLES 

This invention relates to improvements in the 
formation of plastic beverage bottles , and more particu- 
larly to a preform from which a plastic beverage bottle 
may be formed. 

5 Plastic beverage bottles, particularly those 

which are to receive and hold a beverage under pressure, 
are conventionally formed by injection molding a tubular 
preform and thereafter blow molding the preform in a 
blow mold* The amount of plastic required to form the 

10 preform is the total amount of plastic required to form 
the beverage bottle. Accordingly, it is advantageous 
to be able to provide a preform which, when blown, will 
properly distribute the plastic material in those areas 
of the resultant bottle which are critical while at the 

15 same time starting with a preform of minimum weight. 

Most particularly, a 'plastic beverage bottle 
has an upper portion of a substantially fixed material 
weight in that it includes the neck finish wherein the 
required material has already been reduced to a minimum 

20 and an adjacent shoulder portion wherein minimal plas- 
tic material has been provided. In a like manner, the 
bottom structure of the bottle is such that, due to 
strength and cr ep resistance requirements, a minimum 
weight of material is also required, although certain 
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advances are being made in this area. This leaves only 
the generally cylindrical body portion of the bottle 
wherein a controlled reduction in weight can be obtained. 
However, it is necessary that in the stretching of the 
plastic material within the blow mold the body portion 
not be unduly thinned so that it cannot resist the in- 
ternal pressures for which the bottle is intended. 

It has been found, surprisingly, that there 
can be a savings of plastic material by foreshortening 
the preform as compared to like preforms while at the 
same time thinning the body portion. By so foreshort- 
ening the preform, and then stretching the preform 
axially within the blow mold, there can be a controlled 
thinning down of that portion of the preform which be- 
comes the body of the blow molded bottle . 
IN THE DRAWINGS; 

Figure 1 is a longitudinal sectional view 
through a prior art preform. 

Figure 2 is a longitudinal sectional view 
taken through a foreshortened preform in accordance 
with this invention. 

Figure 3 is a schematic axial sectional view 
through a blow mold showing the manner in which the 
preform of Figure 2 may be advantageously utilized. 

Although the invention of this application 
is not so limited, a typical example of the invention 
is found in two liter PET bottles intended for the 
packaging of carbonated soft drinks. At the present, 
the injection molded preform from which a conventional 
two liter bottle is formed has a length of about 6.8 
inches (17.27 cm) and weighs 68 grams. In accordance 
with this invention, it has been found that by reduc- 
ing the length of the preform to be of about 5.8 in- 
ches (14.73 cm) and, of course, thickening the wall 
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of the preform, a preform having a weight of 64 grams 
can be advantageously utilized to provide a two liter 
bottle of like configuration in the same mold as pre- 
viously utilized with the resultant blow molded bottle 
having sufficient strength for the purpose of packag- 
ing carbonated beverages. 

Referring now to Figure 1, it will be seen 
that there is illustrated a conventional preform being 
used for forming two liter bottles of the so-called 
petaloid bottom type, which bottles are generally 
disclosed in a. S. Patent No. 3 , 598,270. The preform 
of Figure 1 is generally identified by the numeral 10 
and, generally speaking, includes an injection molded 
neck finish 12 at the upper end thereof. The preform 
also includes an upper bottle shoulder forming por- 
tion 14 immediately below the neck finish 12. There- 
after, the preform includes a body portion 16 which 
terminates in a rounded closed end 18. The body por- 
tion 16 is formed in a tapered bore within a preform 
mold (not shown) and thus the body portion 16 tapers 
in diameter from the upper end thereof to its lower 
end. The preform 10 is hollow and when injection 
molded is formed on a core (not shown). The core, 
like the bore of the injection mold, is tapered so 
that the preform may be separated from both the injec- 
tion mold and the core. Thus, the body 16 has an 
internal bore 20 which tapers longitudinally of the 
body and this taper is generally parallel to the taper 
of the exterior of the body 16 so that the body 16 is 
generally of a constant wall thickness. 

Referring now to Figure 2, it will be seen 
that there is illustrated a preform formed in-accord- 
ance with this invention/ the preform being generally 
identified by the numeral 22. The preform 22 includes 
an upper neck finish 24 which will be identical to 
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the neck finish 12. it also includes an upper shoulder 
portion 26 which may be identical to the shoulder 14. 
It further includes a closed bottom 28* which is some- 
what similar to the bottom 18. Finally, the preform 
22 includes a body portion 30. 

A comparison of Figures 1 and 2 will clearly 
indicate that the preform 22 is foreshortened as opposed 
to the preform 10. in accordance with this invention/ 
the preferred embodiment of the foreshortened preform 
22 has an overall length of about 5.8 inches (14.73 cm). 

The body 30 has an external taper correspond- 
ing to the taper of the exterior of the body 16. On the 
other hand, the bore of the preform 22 has a much 
greater taper and the body portion 30, instead of hav- 
ing a substantially constant wall thickness as in the 
case of the body 16, flares or increases in thickness 
from the open end toward the closed end. Notwithstand- 
ing the thicker wall of the body portion 30, the pre- 
form of Figure 2 will have an overall weight of about 
64 grams. 

Reference is now made to Figure 3 which is a 
schematic sectional view through a blow mold for form- 
ing a plastic bottle intended for packaging a carbon- 
ated beverage, the bottle being of the type illustra- 
ted in D. S. Patent No. 3,598,270. The blow mold, 
which is of a multiple split construction, is gener- 
ally identified by the numeral' 32 and is of a conven- 
tional configuration. Most specifically, the blow 
mold 32 is used in combination with the preform 10 
of Figure. 1 to form blow molded bottles which are 
commercially acceptable. The same blow mold 32 re- 
ceives the preform 22. At this time it is to be un- 
derstood that the preform 22 has been heated and it 
is quite feasible that the various portions of the 
preform may be at different temperatures. There may 
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also be a temperature gradient within the body portion 
30 so that parts of the body portion 30 may be more 
susceptible to material flow than others. 

The preform 22 is received in a neck portion 
5 34 of the blow mold and is thus gripped tightly within 
the blow mold in the normal manner. The blow mold has 
associcated therewith a stretch rod 36 with an en- 
larged end 38. If desired, the stretch rod 36 may be 
part of a blowing nozzle 40 through which blowing 

10 gas (normally air) is introduced into the bottle. 

The /stretch rod is preferably actuated in 
advance of the introduction of blowing air so as ax- 
ially to elongate the preform 22, as is generally shown 
in Figure 3. By controlling the heating of the pre- 

15 form 22, the body portion 30 in particular may be 

axially elongated and at the same time thinned under * 
controlled conditions. Then, when blowing air is 
introduced into the preform, the primary stretching 
of the preform will be radial with the result that the 

20 bottle formed using the preform 22 will have a body 
portion which is thinner than the like bottle formed 
in the same blow mold from a preform 10. By pro- 
viding for a controlled thinning of the bottle body por- 
tion while at the same time maintaining the thickness 

25 of the wall of the body portion sufficiently great to 
resist internal pressures, there can be a reduction 
in the amount of plastic material required to form the 
bottle. Thus, with the preform 22, there can be a 
savings of plastic material on the order of 4 grams 

30 per preform. Since this represents a savings of ap- 
proximately 6% of the material, it can be seen that 
this can be a major factor in commercial competition, 
particularly with the rapidly increasing cost of base 
plastic materials. 
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1. A plastic material preform to be blow mold- 
ed into a thin wall bottle of a preselected size having 

a neck finish and a multi-footed bottom , said preform 
comprising a- neck finish, a flared shoulder forming 
portion, an annular cross- sectional body portion and 
a rounded end portion, said preform being character- 
ized in that said body portion flares in wall thick- 
ness from said shoulder forming portion towards said 
rounded end portion. 

2. A preform according to claim 1, charact- 
erized in that said body portion externally decreases 
in diameter from said shoulder forming portion towards 
said rounded end portion. 

3. A preform according to claim 1 or 2, 
characterized in that said preform is shorter in length 
than other preforms conventionally used in forming like 
bottles. 

4. A preform according to claim 2 or 3, 
characterized in that said preform has an overall 
weight less than said prior preforms. 

5. A method of forming a plastic material 
bottle with a saving of plastic material, said method 
comprising the steps of providing an existing blow 
mold normally used in combination with a prior preform 
of a preselected length, characterized by forming a new 
preform cooperable with said blow mold, said new pre- 
form being of a length shorter than said prior pre- 
form and with a body wall thickness greater than that 
of said prior preform and of a lesser weight than that 
of said prior preform, heating said new preform to a 
blow molding temperature and placing said new preform 
in said blow mold, and then axially elongating said 
new preform to elongate said new preform primarily in 
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a body portion thereof with a resultant reduction in 
said body wall thickness , and then blow molding said 
elongated new preform in said blow mold to form a 
bottle. 

6. The method of claim 5, characterized in 
that said new' preform is formed with the thickness of 
the wall of the body portion increasing towards a bot- 
tom of said new preform. 

7. The method of claim 5 or 6, character- 
ized by reducing the wall thickness of the body por- 
tion of the bottle. 
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